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Principal component analysis and comprehensive evaluation of fruit

traits of muskmelon germplasm resources
ZHU Caihua', GAO Ting', LI Mei’, LONG Ronghua'

(1. Horticultural Crop Research Institute, Yunnan Academy of Agricultural Sciences, Kunming 650205, Yunnan, China; 2. Dongchuan
Cash Crop Technology Promotion Station, Kunming 654100, Yunnan, China)

Abstract: In order to screen high-quality muskmelon germplasm resources, genetic diversity index analysis, variation
analysis, correlation analysis, principal component analysis and cluster analysis were performed for 29 characters of
141 muskmelon germplasm resources. The results showed that the average genetic diversity index of 15 quality traits
and 14 quantitative traits were 0.90 and 2.01, respectively, and the coefficient of variation of 14 quantitative traits was
21.18%, indicating that it had more abundant genetic diversity. There is a complex interrelationship between various
quantitative traits, with both fruit diameter and seed cavity diameter showing a highly significant positive correlation
with the central soluble solid content, single fruit weight showing a highly significant positive correlation with single
plant yield and thousand grain weight, and a significant positive correlation with the central soluble solid content and
seed shape index, indicating a correlation between fruit traits and fruit quality and yield. The principal component
analysis showed that the vast majority of information on fruit traits of muskmelon germplasm resources is contained in
the first four principal component factors, with a cumulative contribution rate of 78.39%. The comprehensive evalua-
tion results showed that SL 42, SL 29, 2020 T 20, SL 90, and SL 75 performed the best. The cluster analysis results
showed that 141 muskmelon germplasm resources can be divided into 7 variety groups, including 4, 2, 1, 48, 7, 6, and 73
germplasm. In summary, the tested muskmelon germplasm resources have rich genetic diversity in fruits, prominent char-
acteristics and advantages of various groups, and have guiding significance for breeding improvement and large-scale pro-
motion of planting.
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Table 1 Experimental materials

T RS JSAE 75 IRt TSTRHIE i s PLSRAE

1 SL 1 b AON 48 SL 85 JeR R 95 SL 288 P
2 SL2 B! 49 SL 86 piis AP 96 SL 289 AN
3 SL3 KR 50 SL 87 e R 97 SL 294 He Bz AR
4 SL 4 SN 51 SL 88 He KR 98 SL 296 ez N
5 SL7 DI ANANY & 52 SL 89 EESyN 99 SL 297 R R
6 SL9 B! 53 SL 90 BTSN 100 SL 298 GRS
7 SL 10 EEN 54 SL 92 DAl 101 2020 T 03 R
8 SL 20 JeR R 55 SL 93 e B R 102 2020 T 04 EENEEE
9 SL21 Mo R 56 SL 94 WAL o 103 2020 T 06 SN
10 SL 23 WAL /NS 57 SL 95 WAL 5 104 2020 T 07 SN
11 SL 25 b AN 58 SL 96 WL o 105 2020 T 08 R 2 v
12 SL 26 e R R R 59 SL97 R /N 106 2020 T 09 EEEEIE
13 SL 27 Mo R 60 SL 98 ez R 107 2020 T 10 [P
14 SL 28 WL o 61 SL 99 WAL o 108 2020 T 11 WL g
15 SL 29 SN 62 SL 100 Piss AT 109 2020 T 13 EEe S
16 SL 30 P AN 63 SL 101 P AN 110 2020 T 15 R
17 SL 31 RR&L 64 SL 102 ez R 111 2020 T 16 EESEIE
18 SL 32 R 65 SL 103 N 112 2020 T 17 WL /N
19 SL 37 b AN 66 SL 104 WL /N SR 113 2020 T 18 ST
20 SL 41 i 67 SL 105 EESN 114 2020 T 19 AN
21 SL 42 SN 68 SL 106 R AR 115 2020 T 20 PN
22 SL 43 H Rz R 69 SL 150 He iz N R 116 2020 T 21 Ho Rz R
23 SL 44 b AON 70 SL 152 R R 117 2020 T 22 SRz g
24 SL 45 RN 71 SL 165 WL /N SR 118 2020 T 25 RS
25 SL 46 AN 72 SL 173 e VR 119 2020 T 28 He Bz R
26 SL 47 b AN 73 SL 177 He KR 120 2020 T 29 WL
27 SL 48 R 74 SL 181 WAL o 121 2020 T 30 WL g
28 SL 49 R 75 SL 184 [N 122 2020 T 32 ST
29 SL 50 MRS N R 76 SL 187 RSN R 123 2020 T 33 W R
30 SL 51 o AR 77 SL 188 RRZL o 124 2020 T 34 R g
31 SL 52 Rz R 78 SL 189 Mo, R 125 2020 T 35 W2 g
32 SL 53 b AON 79 SL 203 RN 126 2020 T 36 WAL /N
33 SL 54 i AN 80 SL 207 DAY 127 2020 T 38 EEEIE Y
34 SL 55 SN 81 SL 208 e AR 128 2020 T 39 PN
35 SL 56 SN 82 SL 209 WAL o 129 2020 T 40 DL AN L
36 SL 57 EESyN 83 SL211 WAL o 130 2020 T 43 b AN
37 SL 73 R 84 SL212 EES N 131 2020 T 44 EEeyN
38 SL 74 P AN 85 SL215 LA 132 2020 T 47 BRSNS
39 SL 75 P AN 86 SL216 RRZL o 133 2020 T 48 R 2 g
40 SL 77 Mo R 87 SL 222 He R 134 2020 T 49 W& g
4] SL78 WAL o 88 SL 223 WAL o 135 2020 T 50 EESN S
42 SL 79 i AN 89 SL 240 SN 136 2020 T 51 BN
43 SL 80 SN 90 SL 259 RRZL . o 137 2020 T 52 GRS
44 SL 81 Ho KR 91 SL 260 WAL o 138 2020 T 53 WL g
45 SL 82 BN 92 SL 276 EESy N 139 2020 T 54 WL g
46 SL 83 b AN 93 SL 278 piis AN P 140 2020 T 55 R 2
47 SL 84 BN 94 SL 286 B 141 2020 T 56 W R

W RTUE> 2.5 kg ORI, LR AE 1.5~2.5 kg AP R, B TE<1.5 kg AR
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Fig. 1 Representative thick skin melon resources
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Table 2 Description and classification of quality traits of thick skin melon germplasm resources
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Table 3 Frequency distribution and diversity of quantitative traits of thick skin melon germplasm resources %

itk i s
2 3 4 5 6 7 8 9 10 FEMEFRSL
ENIiE 92.20 7.80 0.27
RILTEAR 46.81 6.38 17.02 6.38 21.99 1.42 1.40
Rt 12.06 3.54 2.13 8.51 24.82 3.55 4.96 5.67 21.28 13.48 2.04
R 78.72 7.80 13.48 0.66
BEUVIR 93.62 2.13 2.13 2.13 031
Byt 93.62 0.71 2.84 0.71 1.42 0.71 0.33
AL 57.45 42.55 0.68
& 42.55 9.93 3.55 43.97 0.84
i 42.55 5.67 4.26 47.52 1.01
EAEEN 28.37 1.42 27.66 2.13 2.13 28.37 9.93 1.52
S HE 27.66 1.42 69.50 1.42 0.73
JREN i 51.06 1.42 6.38 41.13 0.95
JRBIK 5y 56.03 35.46 8.51 0.90
T IEAR 43.97 39.72 16.31 1.02
Tl p i 18.44 12.06 69.50 0.82
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Table 4 Variation analysis of fruit traits of thick skin melon germplasm resources
G2 B PN /M W2 ik 2 5 2% AL Z FEPESR L
R /em 14.45 20.88 8.94 11.94 1.86 12.87 2.07
Rt /em 15.96 26.02 10.12 9.90 3.23 20.24 2.02
I3 1.11 1.74 0.77 0.97 0.19 17.12 1.99
Al AR /om 6.63 10.64 3.96 6.68 1.32 19.91 2.03
IR/ % 45.74 60.46 33.46 27.00 5.50 12.02 1.76
RS /em 3.99 572 2.60 3.12 0.57 14.23 2.04
135 F L B kg 1.71 3.68 0.59 3.09 0.64 37.43 2.02
FBRAL S 224 5.00 0.70 4.30 0.94 41.96 1.96
bk R kg 3.67 10.00 0.41 9.59 1.74 47.41 1.99
s AR PERE ) A % 13.82 18.70 8.30 10.40 2.05 14.83 2.04
Thid/g 31.05 55.13 12.67 42.46 7.93 25.54 2.04
K% /mm 10.94 15.52 7.80 7.72 1.43 13.07 2.07
Fh¥ 58 f£/mm 4.63 5.90 3.36 2.54 0.47 10.15 2.04
FIEAREL 2.36 321 1.79 1.42 0.23 9.75 2.03
#5 EEHMIRIMRAERMESHT
Table 5 Correlation analysis of fruit traits of thick skin melon
PEIR %i S'Ei %ﬁé ﬁlﬂé s A BR %ﬁ%” %H& HOTETE TR %#Jffz
Rtz Pz Eizp e Wit JERE J ARE R BERYE R Eizk 4
IR 1
P s K 0.54%* 1
RICAREL -0.13 0.75%% 1
T i A% 0.79%*  0.41%* —0.12 1
EaloES 0.23%*  0.09 0.05 0.77%% 1
R R 0.70%*  0.40%*  0.07 0.15  -047%* 1
R 0.88%*  0.76%*  022%%  0.65%** 0.13 0.68%* 1
R AL S -0.19¥  -0.19** -0.09  -021* -0.11 -0.07  -021* 1
L7 i 0.51%%  0.45%  0.13 0.26%* -0.09 0.54%%  0.55%%  0.61%* 1
LR EE R AR 0.27%% 0.05 -0.18 0.26%*  0.15 0.10 0.19%  -0.11  0.05 1
THiE 0.30%*  0.34**  0.16 0.42%%  0.37**  0.04 0.33** -0.15  0.09 -0.03 1
e % 0.18* 0.14 0.05 0.24%*%  0.20* 0.07 0.18% -0.17* 0.06  0.13 0.17* 1

T HRIRAE 0.01 AP LA A G #3RORTE 0.05 K L 4G

&6 ITNMEFIEHEEMR T HETTEE
Table 6 The eigenvalue and cumulative variance
contribution rate of evaluation factors

FeE L L RTEYE RS R TR MR AR
P 25 IR, 5 R AR R 2 B
HRETRE SR LMK, SFEHRAE RE I

B 5 2

S 2 IR AR OG5 HLOR B S A

PR TR E AR IR AR OGO R A
Y& R IR RS R R E B, 5 Rk R
5 UM OC s FLRR AR RS B PR R R 2 I
FHG, SRR 1 B 5 5 AR 0% TR 5 M 4R

241 ERSERBEHAT X 141 43 )5 &K

22 PR R PROUWER RS RARE GU RAEE
2 2.17 18.04 52.87 RPUR R R

3 1.69 14.05 66.93

4 138 11.46 78.39

5 0.93 7.73 86.13

6 0.86 7.16 93.28

7 0.61 5.12 98.40

8 0.08 0.64 99.04 BRI E IEA

9 0.05 0.45 99.49 24 HHRRIHEROERD S
10 0.05 0.41 99.90

1 0.01 0.09 99.99

12 0.00 0.01 100.00

12 A 5 22 I AR AR EEAT R 0 (3R 6 AR
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Table 7 Principal component load matrix

tihy By
1 2 3 4

P AT A (XD 0.46 -0.10 0.01 -0.10
R X2) 0.45 -0.01 -0.24 -0.10
Tl A2 (X3) 0.38 0.35 -0.16 0.15
Rshte (xd) 0.38 -0.12 0.43 0.00
RAEE XS 0.30 -0.40 -0.20 -0.32
Rk R (X6) 0.28 -0.39 -0.14 0.43
TR (X7 0.23 0.24 0.21 0.18
FhE e % (X8) 0.14 0.18 0.03 -0.09
7 (X9 0.14 0.56 -0.01 0.36
RRAEH(X10) 0.10 -0.13 0.70 0.07
rhG A PR E R 0.12 0.14 -0.31 -0.18
e E XD

HpRAL R H(X12) -0.09 -0.32 -0.20 0.68

T RECH AR KT 1 4 D ERRS, BT 2
TUHR N 78.39% .« 25— E M4 I 7 25 TTRR RN
34.83%, P35 B L B L SR SERE AR I AT AR B IO,
BT BRI KN, TR O R & T 5 2 2 E Ak
I3 TE 2 i TR B AR A o B R I far 3R, 7 22
TR ZE N 18.04% , W] FR AP A1 5 3 Fpisr &
BER a8 B B BOR R B, T E TR N
14.05% , AT PR AR TG KI5 55 4 F o0 bk r™ & H
FAR AL B A A BRI T B, T E TTERER N
11.46%, TR NPZ BN .

242 B R HINA R AN X IR G E
HBEAT bR AL AR B, AR AE AR AL J5 1 25 IR $8 A A A
R ] = RS T R ) /N W B

F1=0.46X1+0.45X2+0.38X3 +0.38X4+0.30X5+
0.28X6 + 0.23X7 + 0.14X8 + 0.14X9 + 0.10X10 +
0.12X11-0.09X12;

F2=-0.10X1-0.01X2+0.35X3 —0.12X4-0.40X5-
0.39X6 + 0.24X7 + 0.18X8 + 0.56X9- 0.13X10 +
0.14X11-0.32X12;

F3=0.01X1- 0.24X2- 0.16X3 +0.43X4- 0.20X5-
0.14X6+0.21.X7+0.03X8- 0.01.X9+ 0.70X10-0.31.X11-
0.20X12;

F4=—0.10X1-0.10X2+0.15X3+0.00X4-0.32X5+
0.43X6+0.18X7-0.09.X8+0.36X9+0.07X10-0.18X11+
0.68X12.

MR 32 R A BT S 2551357

F %=0.35XF1+0.18XF2+0.14XF3+0.11.XF4.

MRYEEE A VP 153 90 HEF (GR 8) , 1543 it i R W
AR SR A T . HERT S R 4 A2 SL
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Table 8 Principal component score of thick skin melon
germplasm resources(Top 20)

il 1 2 3 4 LA HE
SL 42 4.91 -0.34 247 032  2.03 1
SL29 4.44 0.58 236 -086  1.89 2
2020T20 329 254 -048 119 167 3
SL 90 2.81 1.51 0.47 085 141 4
SL75 2.69 1.69 0.38 0.89  1.40 5
2020T28 1.70 3.89 0.24 049 138 6
SL 83 2.62 1.08  -0.04 236 137 7
SL 46 3.75 -1.17 127 -036 124 8
2020T43 3.03 199 -076 -0.62 124 9
SL212 2.39 235 -022 0.05 123 10
SL 81 4.46 065 —278 -1.07 1.6 1
SL 47 3.02 0.08 0.57 0.07 115 12
2020 T06  3.33 -0.52 1.05 -087 1.2 13
SL 26 1.69 221 040 153 111 14
SL 240 2.12 141 -0.90 114 1.00 15
SL 25 2.92 -1.81 1.12 113 098 16
SL 54 1.80 0.22 1.06 0.78  0.90 17
SL 56 3.48 -1.18  -024  -0.62  0.90 18
SL 53 2.64 1.04  -1.76 0.12  0.87 19
SL 276 1.54 0.25 267 -0.83  0.86 20

42.SL29.2020 T 20.SL 90.SL 75, LWl 5 43 Flt J5i
IR G R UF o 1357 B AR 53 ) 72 SL 173.SL
10.2020 T 17,2020 T 29.2020 T 18, & & F 5 H
A TRE b A 2
25 BE9th

XF 141 4y J& 52 B ICRR SR 1) 29 ASPEIR AT 208
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Fig. 2 Cluster based on morphological traits
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